It is shown, that the small decay width of Θ + = uudds baryon is suppressed by chirality violation. It is shown that Θ + decay width Γ is proportional to α 2 s 0|qq|0 2 , for any pentaquark current without derivatives. Also the polarization operator of the pentaquark current is considered and the Θ + mass is found by the QCD sum rules method. : 12.39 Dc, 12.38 In this talk we will discuss the the narrow exotic baryon resonance Θ + with quark content Θ + = uudds and mass 1.54 GeV. This resonance had been discovered last year by two groups [1, 2] . Later, the existence of this resonance was confirmed by many other groups, although some searches for it were unsuccessful. (see [3] for the review). Θ + baryon was predicted in 1997 by D.Diakonov, V. Petrov and M.Polyakov [4] in the Chiral Soliton Model as a member of antidecouplet with hypercharge Y = 2. The recent theoretical reviews are given in [5, 6] . Θ + was observed as a resonance in the systems nK + and pK 0 . No enhancement was found in pK + mass distributions, what indicates on isospin T = 0 of Θ + in accord with theoretical predictions [4] .
Part 1.
In this section we will estimate the pentaquark width. Let us consider 3-point correlator Π µ = e i(p 1 x−qy) 0 | η θ (x)j 5 µ (y)η n (0) | 0 (1) where η n (x) is the neutron quark current [13] , (η n = ε abc (d a Cγ µ d b )γ 5 γ µ u c ), 0 | η n | n = λ n v n , (v n and λ n are nucleon spinor and nucleon transition constant into nucleon current eta n ), η θ is arbitrary Θ + current 0 | η θ | θ + = λ θ v θ and j µ5 =sγ µ γ 5 u is the strange axial current.
As an example of η θ one can use the following one:
though all results in this section are the same for any pentaquark current (without derivatives) As usual in QCD sum rule the physical representation of correlator (1) can be saturated by lower resonances (both in η Θ and nucleon channel)
where p 2 = p 1 −q is nucleon momentum, m and m θ are nucleon and pentaquark masses. Obviously,
where axial transition constant g A θn is just we are interesting in (the width is proportional to the square of this value). Such a method for calculation the width in QCD sum rules is not new, see, e.g. [14] . Substituting all these in eq (3) one can easily see, that 3-point correlator (1) is proportional to g A θn . Let us neglect quark masses and perform the chiral transformation in (1) q → γ 5 q. It is evident, that η n and j µ5 are even under such transformation, while η Θ is odd. Therefore, the correlator (1) vanishes in the limit of chiral symmetry. It is easy to see, that this statement is valid for any form of pentaquark and nucleon quark currents (spinless and with no derivatives). In the real world the chiral symmetry is spontaneously broken. The lowest dimension operator, corresponding to violation of chiral symmetry isqq. So, the correlator (1) is proportional to quark condensate 0|qq|0 . Just the same result one can found from direct calculation of invariant amplitude (at convenient kinematical structure, for examplepp µ ). So we come to conclusion, that Θ + width is suppressed by chirality violation for any pentaquark current without derivatives(i.e. axial transition constant should be proportional to quark condensate).
The second source of the suppression also does not depend on the form of the pentaquark current. Let us again consider correlator (1). One can easily note, that unit operator contribution to this correlator (bare diagram) is expressed in the terms of the following integrals
It is clear that such integrals have imaginary part on p 2 2 and q 2 -the momentum of nucleon and axial current -but there is no imaginary part on p 2 1 -the momentum of pentaquark. So we come to the conclusion that bare diagram correspond to the case, when there is no Θ + resonance in the pentaquark current channel (this correspond to background of this decay). (Note, that this conclusion don't depend on the fact that one of the quark propagators should be replaced by condensate, as we discuss before). The imaginary part on p 2 1 (i.e. Θ + resonance)appears only if one take into account hard gluon exchange. So we come to conclusion, that if Θ + is a genuine 5-quark state (not, say, the NK bound state), then in (2) the hard gluon exchange is necessary, what leads to additional factor of α s . We come to the conclusion, that Γ Θ ∼ α 2 s 0|qq|0 2 , i.e., Γ Θ is strongly suppressed. This conclusion takes place for any genuine 5-quark states -the states formed from 5 current quarks at small separation, but not for potentially bounded NK-resonances, corresponding to large relative distances. There are no such suppression for the latters. I want to repeat once more, that this conclusion don't depend on the choice of current (without derivatives).
Part 2.
In order to be confident that Θ + is described by the local 5-quark current η Θ (2), calculate in QCD the polarization operator
and demonstrate, that it may be represented by the contribution of Θ + and exited states (continuum). Consider p 2 < 0 and |p 2 | large enough, use the operator product expansion (OPE) and QCD s.r.method for baryons [13] . The Lorenz structure of Π(p) has the form 
where m is the Θ + -mass, M is the Borel parameter, (q = u, d)
and the sign of g is defined by the form of covariant derivative ∇ µ = ∂ µ − ig(λ n /2)A n µ . λ is given by the matrix element
where υ Θ is Θ + spinor,λ 2 = (2π) 8 λ 2 . Continuum contributions are transferred to the left-hand sides (l.h.s) of the s.r. resulting in appearance of the factors
The values ofλ, determined from eqs.(6) and (7) are plotted in Fig.1 (Fig.1a , for m the experimental value of m Θ = 1.54GeV was put in), and the value of m obtained as a ratio of (7) to (6) . The parameters were taken in accord with the recent determination of QCD condensates [15] - [16] at normalization point µ 2 = 2GeV 2 : a = 0.63GeV 3 , b = 0.24GeV 4 , m 2 0 = 1GeV 2 , m s = 0.15GeV , γ = 0.8. It was chosen s 0 = 4.5GeV 2 . As is seen from Fig.1a the values ofλ 2 obtained from (6) and (7) weakly depend on M 2 and coincide with one another in the interval 2.0 < M 2 < 2.6GeV 2 . The value of m Θ may be estimated as m Θ = 1.6 ± 0.2GeV . The positivines of the l.h.s of (7) clearly shows that the parity of Θ + is positive. The result only slightly varies at the variation of s 0 within 10 − 15%.
Few remarks are in order. The first term in (2) contains two left d L d L or two right d R d R quark components , while the neutron current η n is proportional to d L d R (see [13] , eq.61). Therefore, in the chiral limit two-hadron reducible contributions [17] are absent in the case of the η Θ current (2). The same conclusion follows from opposite chiralities of the currents η Θ and η n . The inspection of the s.r.'s shows, that the main contributions arise from operators of high dimensions (d=6,8 in (8) and d=5,9,11 in (9)), unlike the case of normal hadrons, where low dimension operators are dominant. This means, that pentaquark indeed differs very much from usual hadrons. There is a remarkable cancellation in (8) and (9) among the contributions of various 7): a)λ 2 from eq.(6) -solid line, λ 2 from eq.(7) -dashed line; b) m obtained as a ratio of (7) to (6) .
operators. Therefore, the results are sensitive to unaccounted corrections (violation of factorization, α s corrections erc.). So, not a quite good fulfillment of the s.r.'s is not surpruising.
The QCD s.r.calculations of pentaquark masses with local η Θ were performed in [18] , [19] , [20] . ( Here I don't discuss currents with derivatives see, e.g [21] .) Unfortunately, nonsuitable chirally noninvariant 5-quark currents were chosen and the results change drastically after subtraction of two-hadron reducible contributions [17] . And besides, in [18] ] only one structure was considered and important terms of OPE were omitted.
The consideration of η T =1 Θ current, corresponding to isospin T = 1 gives, that
